Abstract. The traditional scientific approach to design extols the virtues of completeness. However, in environments characterized by continual change, there are challenges in adopting such an approach. We examine Linux and Wikipedia as two exemplary cases to explore the nature of design in such a protean world. Our observations highlight a pragmatic approach to design in which incompleteness is harnessed in a generative manner. This suggests a change in the meaning of the word "design" itself -from one that separates the process of design from its outcome, to one that considers design as both the medium and outcome of action.
Introduction
Historically, much of the discourse on design has extolled the virtues of completeness. Completeness allows for the pre-specification of a problem, the identification of pre-existing alternatives and the choice of the most optimal solution. Such a scientific approach to design pervades much of management thinking, education and research [1: 24] . 1 For instance, this approach is evident in the design of traditional organizations at the turn of the 19th century. Organizations enhanced the efficiency of their operations by systematically applying principles of scientific management to discover "the one best way" to organize [3] . Interchangeable parts, division of labor, routinizationeach of these were features of an organizational design capable of mass producing "any color car as long as it was black" [4: 72] .
For such an approach to work, however, there needs to be a clear and stable boundary between the entity being designed and the context for which it is being designed. Such a boundary makes it possible to fix the purpose of a design based on a stable set 1 In this paper, we make a distinction between a "scientific approach" to design that applies analytic thinking to address clearly defined problems to discovery an optimal solution (following the natural sciences as a role model) and a "pragmatic approach" that applies synthetic thinking to address ill-structured problems. Others have used the terms "science" vs. "design"
[1] and "decision science" vs. "design science" [2] to make such a distinction.
of user preferences and performance expectations. Clear boundaries, stable preferences and fixed goals -these form the cornerstones of the scientific approach to design as articulated by Simon [5] .
But how does such an approach to design hold up in environments characterized by continual change? What if there are multiple designers, each with their own representation of the problem? What if users of a design are also its designers? To further complicate matters, what if the process of discovering new and potentially better states only takes place through a process of participation, and the unfolding of the process itself changes the problem? This is the new frontier in which we find ourselves. There is no clear separation between the inside and the outside, text and context. Rather, there is only an evolving and emerging network of associations [6: 267] . Problems are ill defined, preferences are fluid and solutions emerge in action. In such situations, an emphasis on completeness is likely to result in the creation of designs that foreclose future options.
It is useful to consider the dual meaning of the word "design" within this context. As a verb, "to design" refers to the process of developing a plan for a product, structure or component. As a noun, "a design" is used to connote the outcome of the process.
2 In traditional settings, these two meanings of design have been separated from one another. One would engage in a process of design (the verb) so as to emerge with a design (the noun) for a specific context. In contemporary settings, however, designs are more appropriately viewed as being simultaneously noun and verb, with every outcome marking the beginning of a new process.
3 Put differently, designs are like dynamic jigsaw puzzles in which multiple actors assemble pieces within templates that change as a result of the actors' engagement.
It is this proposition that we develop in the paper. We suggest that, rather than a scientific approach that tends to separate the two meanings of design, we must embrace a pragmatic approach to design that simultaneously embraces both process and outcome. Given this dual connotation, designs, by definition, have to deal with incompleteness. However, rather than pose a threat, incompleteness acts as a trigger for action. Even as actors try and complete what has been left incomplete, they generate new problems as well as new possibilities that continually drive the design. In this way, incompleteness is both a cause and consequence of the dynamics of organizing in contemporary environments.
We begin by providing a brief overview of the scientific approach to design and then highlight the challenges that one confronts in applying this within contemporary environments characterized by continual change. To empirically locate our observations, we examine two exemplary designs that appear to be always in-the-makingthe Linux operating system and the Wikipedia online encyclopedia. We find that, rather than one group designing for another's consumption, designs emerge through situated use as actors co-theorize across multiple settings, and, in the process, create new options. These dynamics produce self-perpetuating processes that further drive continual change.
